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Texas is the leading US state exporter to Mexico, trading oil products, automobile 
components and electronics. The USMCA will impose a restructuring of the North 
American supply chains to meet the new input content requirements. In order to evaluate 
the impact of the changes in tariffs arising from the new rules of origin requirements, an 
econometric model with different tariff scenarios was estimated. The estimations indicate 
that the distance to Texas and the size of the economies of the states of Mexico are 
factors that impact Texas exports to Mexico. Tariffs under the USMCA would have a minor 
but positive effect if the input content requirement of the USMCA are met. Foreign direct 
investment showed positive effects on trade, indicating the existence of value chains 
between Texas and Mexico. The results suggest that polices to encourage trade between 
Texas and Mexico would require the development of transportation infrastructure  and the 
strengthening of the communication channels between the private sector and institutions 













The state of Texas has been Mexico’s most important trade partner since the decade of 
the nineties. Fifteen percent of all U.S. exports originate in Texas, and nearly 40 percent 
of those exports are shipped to Mexico. Understanding the characteristics and 
determinants of the Texas trade with Mexico is critical for recognizing the potential 
benefits of the regional economic integration between Texas and Mexico.  
Trade between the United States (US) and Mexico encompasses a great variety 
of goods and services. One of the main characteristics of that trade is the large share of 
intra-industry trade, which is principally concentrated in the automobile industry, 
electronics and telecommunications. Also, the size of the economy, together with the 
development of value chains emerging from vertical foreign direct investment (FDI) and 
transportation costs in the manufacturing sector have been important sources of regional 
economic integration between the two countries. In particular, the state of Texas has 
reached an important level of trade with Mexico, exporting diverse manufacturing and 
petroleum-based products to that country.  
In addition, Texas regional exports show that the Mexican border states of 
Chihuahua, Tamaulipas and Nuevo León and the more economically important states 
such as the State of Mexico and Mexico City were the main destinations for Texas 
exports. This suggests the importance of both transportation costs and market size as 
determinants of Texas trade with Mexico. 
The establishment of the North American Free Trade Agreement (NAFTA) was a 
factor in promoting trade and investment among the member countries. Specifically, 
NAFTA gradually reduced the tariff structure, and established rules of origin for input 
content in the North American region as well as rules for the protection of foreign direct 
investment. The recent changes in US trade policy have introduced a scenario of a 
potential increase in tariffs for the automobile, electronics, aluminum and steel industries. 
However, the establishment of the US-Mexico-Canada Agreement (USMCA) 
would modernize aspects of trade in services and digital commerce, and, in particular, 
would change the rules of origin, that in this agreement would demand a larger 
percentage of inputs from the North American region. The modifications of the new 
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agreement could have positive or negative effects, depending on the capacity of 
adaptation of the manufacturing sector, both in the USA and Mexico. 
The present project is aimed at evaluating the determinants of trade between 
Texas and Mexico at the regional level. Specifically, the research seeks to estimate the 
effects of tariff increases and transportation costs from the state of Texas to the states of 
Mexico. The research methodology consists of an empirical adaptation of a gravity model 
for estimating the determinants of trade between countries and regions. This econometric 
model, based on the gravitational equation, has been extensively used in empirical 
studies on trade relations between countries. From this perspective, the assumptions are 
that bilateral trade between Texas and Mexico, at the regional level, depends on the level 
of income, population, distance and the tariff structure, as well as additional control 
variables. Estimates are based on three scenarios. The first scenario considers the tariffs 
imposed under the rules of the World Trade Organization, the second under NAFTA, and 
the third with the possible tariffs of the new USMCA agreement. 
The goals of the proposed research project are to provide information and analysis 
regarding the trade development between Texas and Mexico. Given the importance of 
Texas to the economy of the USA, the study of the potential impacts of the establishment 
of the USMCA on Texas trade with Mexico is relevant for understanding US-Mexico trade 
as a whole.  
 
2. NAFTA and US Mexico trade 
2.1 NAFTA provisions 
 
The most important aspects of NAFTA are related to the establishment of provisions to 
reduce tariffs, design rules of origin, and protect foreign direct investment. Additionally, 
provisions for intellectual property rights, government procurement, and dispute 
resolution were generated. Labor and environmental provisions were included in separate 
NAFTA side agreements. 
The tariffs and nontariff protectionist instruments were gradually eliminated over 
15 years, to avoid negative impacts in sectors sensitive to sudden trade liberalization.  
Depending on the rules of origin, the industries that experienced the most relevant 
reductions in tariffs were textiles and apparel, which phased out average tariffs of 16% 
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for US exports to Mexico. The elimination of tariffs within the automobile industry was 
related to the rules of origin requirement of 62.5% of North American content for 
automobiles, light trucks, transmissions and engines, and 60% for auto parts. As a result, 
Mexican tariffs for automobiles, light trucks and auto parts which complied with the rules 
of origin, were reduced or eliminated. 
 Regarding the agricultural products protection a great deal of agricultural trade was 
liberated when NAFTA was established. In addition, quotas were converted to tariffs, and 
tariff sensitive products like corn and sugar experienced a reduction in tariffs over 15 
years. For textiles and apparel, the rules of origin determined that preferential treatment 
would be granted to goods produced with yarns made in North America. 
In addition to including trade dispute resolution and government procurement, the 
agreement established the mechanisms to settle FDI disputes within NAFTA countries. It 
also incorporated protection for intellectual property rights, providing the basis for 
expanding offshoring and outsourcing of firms and expanding global networks.  
 
2.2 NAFTA tariff elimination process 
Prior to the implementation of NAFTA, Mexico’s tariff rates were higher than those of the 
United States. In 1993, before NAFTA was signed, more than 50% of Mexico’s imports 
entered the US duty-free based on the US Generalized System of Preferences. The 
remaining imports from Mexico had an average tariff imposed by the US of 2.07%. By 
contrast, the average tariffs imposed by Mexico on imports of American products was 
10% (Villarreal and Fergusson, 2014). 
Immediately after NAFTA was established in 1994, the process of eliminating the 
structure of import tariffs between Canada, the United States and Mexico was initiated. 
The process was gradual and was planned for a period of 15 years, in order to eliminate 
barriers to the movement of goods and investment1. The appendices of the agreement 
associated with trade and investment in the automobile sector specified the terms of the 
elimination of tariffs. Article 403 deals with the rules of origin of the automotive industry 
and the calculation of the regional content value in accordance with the net cost method 
for motor vehicles, where they are subject to a regional content value requirement. 
                                                          
1(North America Free Trade Agreement document. Retrieved from: https://www.cbp.gov/trade/nafta. 
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NAFTA provisions also indicate that consultations may be held to expedite the 
elimination of tariffs when two or more parties agree to that process. As a result, five 
rounds of negotiations were conducted between the US and Mexico in 1997, 1998, 2000, 
2002 and 2008. In 1997, the United States proposed the elimination of reciprocal tariffs 
in consultation with the private sector of both countries for chemicals, fabrics and 
electrical parts classified to eight digits of the harmonized system (HS).  
In 1998, Mexico intensified the process of eliminating tariffs for imported goods 
from the United States, increasing the number of items that were subject to tariff 
elimination. These included medicines, chemicals, upholstery, polyester and 
polyurethane fabrics. In 2000, tariffs on articles of plastics, rubber and footwear were 
eliminated. In 20022, the US, Canada and Mexico agreed to eliminate tariffs on $25 billion 
in trade. In 2008, tariffs for corn, sugar, milk powder and orange juice were removed.3 
In short, the most notable changes in tariff structure occurred in the textile and 
clothing, automotive and agricultural industries. In the textile and apparel industries, tariffs 
were phased out for 10 years, until they reached the levels determined by the NAFTA 
rules of origin. Before the signing of the agreement, 35% of Mexican apparel exports 
faced an average tariff of 17.9% and US textile and apparel exports had an average tariff 
of 16%. Regarding the automobile industry, Mexican exports of automobiles and light 
trucks experienced tariffs of 2.5% and 25%, respectively and US exports of automobiles 
and light trucks experienced tariffs of 20%, with between 10 and 20% for auto parts. 
Tariffs for agricultural products between the US and Mexico were rather low before 
NAFTA, (around 12%), but US exports were subject to import licensing (Villarreal and 
Fergusson, 2014). However, based on the rules of origin and the elimination of quotas, 
by 2017 most of the tariffs between the US and Mexico were reduced or eliminated for all 
commodities (Figure 1). 
 
 
                                                          
2 NAFTA Partners Speed up Elimination of Tariffs on $25 Billion in Trade. The Office of the United States Trade 
Representative. Retrieved from: Home / Document Library / Press Releases / 2002 / January / 01/09/02 NAFTA 
Tariff Elimination 




2.3 NAFTA and US-Mexico trade 
After the establishment of NAFTA, the trade between the three members of the 
agreement grew exponentially, increasing from 347.3 billion dollars in 1994 to 1.1 trillion 
dollars in 2017. The share of the US-Mexico trade within the NAFTA region expanded 
from 29.1% in 1994 to 48.8% in 20174. The empirical evidence has created a consensus 
among economists and policymakers that NAFTA has created an important volume of 
trade and economic integration among the three countries of the agreement.  








                                                          
























































































































































































































































































































































































































































Tariff structure under the MFN and NAFTA regimes for the US and 
Mexico, 2017 (Two digits)
US MFN Mexico MFN Free-trade area duty rates for Mexico under the NAFTA
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The analysis of US exports to Mexico indicates that they are based on comparative 
advantages and the rapid development of global supply chains. The US exports to Mexico 
grew at an average annual rate of 7.5% between 1994 and 2018. Specifically, rapid 
growth occurred for the following products: electrical machinery and equipment, fuels and 
oil (15.9%), aluminum (9%), rubber (8.7%), machinery and mechanical appliances 
(8.21%), iron and steel (7.25%) and vehicles (6.2%) in that period (Table 1). US imports 
from Mexico grew at a faster rate than exports to that country (8.8% and 7.5% 
respectively). Table 2 shows that the largest rate of growth of imports from Mexico were 
beverages (12.7%), fruit and nuts (12.4%), electrical machinery and mechanical 
appliances (12.2%) and vehicles (11.6%).  
The success of NAFTA was related to three important factors: the development of 
production supply chains in the manufacturing sector, the different natural endowments 
of both countries and the differential in the levels of education, labor skills and wages 
between the workers of the USA and Mexico. The new technology developments in 
communications, computers and the Internet have resulted in a segmentation of the 
production process; firms and businesses have taken advantage of the wage differentials 
to establish production processes using intensive unskilled labor in Mexico (Robertson, 
2018). 
As a result, foreign direct investment (FDI) and trade substantially increased after 
the establishment of NAFTA. The most important segment of that trade has been related 
to the manufacturing sector. The exports from Mexico have complemented the 
manufacturing industry of the USA by trading manufacturing parts and components that 
have been used in the USA to gain competitiveness. This process has encouraged the 
development of integrated supply chains among the members of NAFTA. 
   
2.4 Texas trade with Mexico 
Texas exports to Mexico consist of manufactured goods such as electronics, computers 
and transportation equipment, similar to the exports of the US as a whole. However, oil 
products are also a major part of Texas trade with Mexico. The determinants of Texas 
trade with Mexico are associated with lower transportation costs and reduced costs of 
imported inputs from the Mexican maquiladora industry (Kumar, 2006). 
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There are many studies in the literature about the positive effects of NAFTA on 
trade between the US and Mexico, and on the economic growth of both countries. 
Hillberry and McDaniel (2002) analyzed the characteristics of trade growth between the 
US, Canada and Mexico. The results revealed a broadening of international trade activity 
in North America. Although, US industries have faced competition from Mexican imports, 
US consumers and manufacturers have had access to imports from Mexico at a lower 
cost. Burfisher, Robinson and Karen, (2001) pointed out small but positive effects for the 
US economy. Waldkirch (2010), considered that NAFTA and FDI have positively 
impacted productivity and wages in Mexico. De La Cruz, and Riker (2014) studied the 
impact of NAFTA on US labor markets using a CGE model with data on NAFTA 
preference margins. They found the existence of small but positive effects on the real 
wages of skilled workers in the United States. 
However, specific research focusing on the impact of NAFTA on the trade relations 
of the US and Mexico at the regional level has been less abundant. The localization of 
productive activities at the regional level and the distance between the Mexican states 
and the state of Texas generate differentiated comparative advantages and play a central 
role in the degree of international trade among Texas and the Mexican states. Therefore, 
the study on the impact of the USMCA on the Texas and Mexico trade is crucial because 
it offers detailed information about the regional effects of international trade and it could 
provide a foundation for local policy proposals. 
Trade between Texas and Mexico has been intense for a long period of time. The 
proximity of Texas to Mexico and the substantial and diverse economic activity in the state 
have been the basis of the trade relations. As a result, Texas has become the state of the 
USA with the most important trade relations with Mexico, followed by California and 






Source: Own elaboration with data from the United States Census Bureau, U.S. 
Trade Online. 
 
The rate of growth of Texas exports and imports to Mexico has increased rapidly, 
which has resulted in Mexico becoming Texas’ largest trading partner. In 2018, Mexico 
was the country with the most intensive trade with Texas in both exports (Figure 3) and 











Major U.S. state exporters to Mexico, 2018




























Major Texas exports by country, 2018






Source: Own elaboration with data from U.N. COMTRADE. https://comtrade.un.org/data/    
 
The analysis of Texas trade with Mexico shows that, in general, exports have 
followed a similar pattern to the US as a whole, largely relying on manufacturing goods. 
However, the oil industry which is predominant in Texas, marks a difference with respect 
to US exports. The oil trade between Texas and Mexico underlines the importance of the 
energy sector for the development and integration of the North American region. The 
United States, Mexico, Canada are producers, exporters, and importers of a variety of 
energy products. The comparative advantages and the technologies of production have 
determined an important expansion of Texas production and exports of oil derivatives and 
natural gas.  
As a result, oil and oil derivatives represent a major component of trade between 
Texas and Mexico. Texas exports were concentrated in oil and bitumen substances which 
accounted for 21.8% of the total exports of Texas in 2017 (Table 3). In particular, non-
crude oil and petroleum gases and petroleum coke accounted for the largest share of 




























Major Texas imports by country, 2018
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natural gas and propane exported by Texas represented 76.5%, 59.7%, 61.5% and 




Source: Own elaboration with data from the Census Bureau. 
 
Initially, Chapter 6 of NAFTA eliminated tariffs and quotas in the energy sector but 
special left provisions for Mexico, allowing it to prohibit foreign direct investment in 
exploration and distribution of crude, natural gas and electricity (Hufbauer and Jung, 
2017). In 2013, constitutional reforms were signed in Mexico to allow FDI in exploration, 
refining, transport and storage of crude and natural gas. 
On the Mexican side, oil represents an important share of total exports to Texas. 
In 2018, crude oil was the major export to Texas which represented 9.2% of total exports 
and 69.7% of total Mexican exports of crude oil to the US (Table 5). The increasing energy 
trade and investment reflects the integration of that industry in the North American region. 
The establishment of the USMCA could deepen the legal certainty for investments 

























































































































27 Mineral Fuel, Oil; Bitumin
Subst; Mineral Wax
29 Organic Chemicals 39 Plastics and Articles
Major Texas oil, chemicals and plastics exports to Mexico 
at 4 digits, 2017 (Billion dollars)
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A second group of Texas exports that reflects the increasing integration of global 
supply chains is related to the automobile industry. In 2018, Texas exported piston 
engines, auto parts for motor vehicles and motor vehicles body components. These 
exports accounted for 1.6%, 1.1% and 1% of Texas total exports, respectively (Table 4). 
The auto parts exported by Texas showed that it is also involved in the supply chain for 
the production of automobiles in the North American region. Mexico also exports 
automobile components and vehicles to Texas. In 2018, Mexico exported 5.3 billion 
dollars of passenger motor vehicles with internal combustion, which represented 4.9% of 
total Mexican exports to Texas and 23.4% of the total exports of this commodity to the 
US. In addition, auto-parts inputs were imported from Mexico; specifically, inputs such as 
insulated wiring sets for vehicles, bodies of motor vehicles, columns and boxes for motor 
vehicles and steering wheels (Table 5). 
The automobile industry trade between Texas and Mexico demonstrates the 
significance of intra-industry trade as a part of the US- Mexico economic integration. The 
increasing interconnections of trade among countries arising from global supply chains is 
derived from the fragmentation of production. Since the mid-1990s, the integration of the 
global economy has accelerated, through ever more complex trade relations and global 
supply chains that create value throughout the production and distribution processes in 
different countries of the world; particularly within the automobile, electronics and 
computer industries. According to data estimated by the OECD, there is a significant trade 
in value added, which represented 15.6% of total US trade and of 46.9% of Mexican 
trade5 
Finally, an important component to the trade between Texas and Mexico consists 
of electronics, computers, and electronic circuits. Thus, parts and accessories for 
computers, automatic data processing storage units and computers and electronic circuits 
represented 9.3%, 2.3% and 1.9% of total Texas exports to Mexico, respectively (Table 
4). These exports underline the relevance of the state of Texas in the production of 
electronics and computer related goods in the United States and the increasing demand 
                                                          





of the Mexican economy for these manufactures. Mexico also exports electronics 
products to Texas, such as, for example, machines for reception and transmission of 
voice and image data, representing 5.6% of the total Texas imports from Mexico and 
73.3% of the US imports from Mexico, and reception apparatus for color televisions with 
2.3% and 30%, respectively (Table 5). There is also evidence of intra-industry trade in 
electronics between Texas and Mexico, given the intense trade within that industry. 
 
2.4.1 Texas exports to Mexico at the regional level 
NAFTA promoted a surge of exports from Texas to Mexico. In particular, knowledge and 
capital-intensive industries such as oil derivatives, chemical products and electronics 
contributed to the largest share of exports. Transportation costs, maquiladora plants 
across the border in Mexico and the consolidation of shipments from other American 
states within Texas were important factors that encouraged Texas-Mexico trade (Cassey, 
2010), 
In addition to analyzing Texas exports by industry, it is important to consider the 
distribution of exports from Texas to Mexico at the regional level. In order to obtain 
information about the trade with Mexican states, the database of the Bureau of 
Transportation Statistics (BTS) was consulted. The BTS trade database is made up of 
monthly data of imports and exports from the Foreign Trade Division of the Census 
Bureau. The BTS provides information for the land-based modes of transportation. 
Maritime trade was obtained from the Waterborne Statistics Service.  
The total value of exports registered in the data from the United States Census 
Bureau in 2017 was $97.7 billion dollars, and the total value reported by the BTS was 
$97.3 billion dollars, although 19.2% of the transportation trade is not identified in any of 
the Mexican states. Therefore, the statistical estimates of trade from both institutions are 
very similar, which allows us to use the information regarding Texas exports to the 
different states of Mexico.  
According to the BTS database, the state of Chihuahua was the most important 
Mexican state destination of Texas exports. In 2017, it accounted for 28% of the 
commodities sent to Mexico from Texas (Figure 6). Its position underlines the importance 
of distance and global value chains for the production and trade of goods and inputs. Both 
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Texas and Chihuahua are neighboring states that have a shared border. In addition, 
Ciudad Juarez is an important center for maquiladora activities leading to intense cross-
border trade. The second most important destination is the state of Tamaulipas, which 
received $11.4 billion dollars in exports from Texas. This state is also a neighbor of Texas 
and has significant maquiladora activity. It is worth mentioning that the fifth and sixth 
states receiving Texas exports correspond to the neighboring states of Coahuila and 
Nuevo Leon with $6.2 billion dollars and $5.03 billion dollars, respectively, and which also 
have significant manufacturing activity. Therefore the trade pattern supports the 
importance of distance and transportation costs as a fundamental determinant of trade. 
The State of Mexico and Mexico City are the third and fourth most important 
regions that received exports from Texas, with $8.25 and $8.05 billion dollars, 
respectively. This regional trade structure exhibits another important factor that promotes 
the exports from Texas to Mexico at the regional level. Given the size of the two states 
and the fact that they concentrate the largest share of economic activity in Mexico as 
measured by the GDP, the volume of imports could be explained by the forces considered 
by the gravity model.  
Figure 6 
 
Source: Own elaboration with data from the Bureau of Transportation Statistics. 






















 Table 6 shows the most important Texas exports to Mexican states in 2017. The 
highest value export commodity from Texas to Mexican states was computer related 
machinery and parts which were shipped to the state of Chihuahua, and had a total value 
of $12.7 billion dollars which accounted for 59.4% of all Texas exports of that commodity 
to Mexico. This suggests that trade with Mexico is related to maquiladora plants, which 
are highly concentrated in the state of Chihuahua. It also indicates that localization plays 
an important role in the Texas-Mexico trade. Electronics exports are also sent to the State 
of Mexico, Mexico City, Tamaulipas and Coahuila, with shares of 9.1%, 6.8%, 5.4% and 
5%, respectively. 
 Another important set of exports to Mexico at the regional level are related to oils 
and fuels. The statistics at the state level do not register the destination of 65.5% of those 
exports, but the remaining percentage is allocated between Mexico City with 14.5% and 
the State of Mexico with 6.7%. The oil and mineral fuels are a distinctive export of Texas 
to Mexico, which are used for consumption, transportation and productive activities. 
Because of the geographical proximity between Texas and Mexico, that state has 
comparative advantages over other oil exporting regions of the world. 
The next relevant export of Texas to Mexican states is electrical machinery, 
equipment and parts, which correspond to industries related to both final consumption 
goods and intermediate inputs. The states of Chihuahua and Tamaulipas accounted for 
the largest shares of Texas exports, with a value of $6.8 and $5.3 billion dollars, 
representing 36.1% and 28.2%, respectively. They were followed by the states of Mexico, 
Jalisco and Nuevo Leon. 
Regarding the automobile industry, the main destination of transportation vehicles 
exports was Mexico City, with a value of $1.2 billion dollars, which represented 21.9% of 
total Texas exports of that industry; then the State of Mexico at $0.71 billion dollars and 
a share of 12.8%, and the state of Tamaulipas with $0.69 billion dollars and a share of 
12.4%. 
 Therefore, the cross-border trade between Texas and Mexico is made up by a 
considerable share of intra-industry trade resulting from vertical specialization and 
outsourcing (De la Cruz, Koopman and Wang, 2011). An important consequence is the 
increasing foreign value-added within the exports of the North American region. Mexican 
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manufacturing exports typically require imported parts and components in the production 
process. Although, under the rules of origin of NAFTA, the major share of inputs of 
Mexican exports comes from the USA, the presence of Chinese inputs and components 
in Mexican exports has challenged the economic integration of North America. 
 
2.5 The Chinese economy and the North American region: “The unwelcome 
partner” 
The Chinese economy has become substantially integrated with both the US and the 
Mexican economies. On the one hand, the Mexican economy gradually gave up its place 
as the most important US trading partner to China, particularly in light manufacturing 
(Mendoza, 2009). Similarly, imports to Mexico from China have accelerated significantly, 
not only in primary commodities, but also in manufactures such as electronic goods and 
inputs. As a result, there is a growing intra-industrial trade that reflects global 
manufacturing value chains and which has affected trade among NAFTA members 
(Mendoza, 2018). 
 As a consequence of Chinese imports, Mexico’s exports contain an increasing 
share of value-added produced in China. According to estimates of the value-added 
contribution of Mexico’s gross exports, the value-added produced in the country 
decreased from 66.02% to 63.90% between 2005 and 2015. The US contribution in the 
value-added of Mexican exports diminished from 15.16% to 13.86% in that period. In 
contrast, the share of Chinese produced value-added in Mexican exports rose from 2.81% 
to 7.74% (Figure 7). This demonstrates that the Chinese economy has not only managed 
to capture part of the trade of the three countries of the North American region, but has 
also managed to join the North American global value chain through intra-industrial trade. 
In particular, China’s penetration into the value-added of Mexican exports has 
been notable in the computer, electronic and optical products, where China increased its 
participation in Mexican exports from 8.7% to 21.1% between 2005 and 2015, while the 
US reduced its share from 20.2% to 12.8%. Other manufactures that highlight the 
decrease of the US in the share of inputs and the value-added that contributes to Mexican 
exports are electrical equipment, where the US share fell from 21.4% to 16.2%. The same 
trend can be observed in the automobile industry, for example in motor vehicles, trailers 







Source: own elaboration with data from OECD, Trade in Value Added (TIVA) 
database.  https://stats.oecd.org/Index.aspx?DataSetCode=TIVA_2018_C2 
 
 
 China’s increasing participation in trade and global value chains has reduced the 
ability of the North American region to further integrate. China has also limited the region’s 
ability to use trade instruments to promote the development of the manufacturing industry, 
thus becoming a guest and unwelcome trading partner. That is why, at the initiative of the 
United States government, it was proposed to restructure and renew the NAFTA clauses. 
In particular, the goal was to limit the access of exports with high value-added from other 
countries such as China and to give preference to the exchange of goods and value-
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3. From NAFTA to USMCA: The effect on the US-Mexican trade 
The changes in NAFTA, aimed at developing a new agreement between the US, Mexico 
and Canada (USMCA), consists of modernizing the rules for intellectual property, 
government procurement, e-commerce, etc. In addition, the US government proposed 
changing the rules of origin, and increasing the domestic content requirements in the 
automobile sector. That proposal could potentially encourage the growth of US 
employment, but it could also reduce the competiveness of the US manufacturing sector. 
The USMCA consists of 34 chapters, 4 annexes and 14 side letters concerning 
bilateral topics. It includes topics such as trade, rules of origin, customs facilitation, 
technical barriers to trade, foreign investment, intellectual property, government 
procurement and labor standards. It has been argued that such provisions will help to 
lower trade costs and lessen uncertainty for businesses. 
A very important aspect of the potential effects of the USMCA on the 
manufacturing sector is related to the impact of the rules of origin (ROOs) on the 
aluminum, steel and automobile sectors.  The objective is to increase the inputs 
transformed and produced within one of the member countries of the USMCA. However, 
in the case that the requirement is not fulfilled, then higher tariffs will be activated. Also, 
the proposed new agreement will shift some tariff headings or subheadings under which 
goods are classified, in order to qualify for duty-free treatment under the USMCA.  
 
3.1 The automobile industry 
The modern American automobile industry is based on integrated supply chains in North 
America. That industry produces passenger vehicles, light trucks and heavy trucks. The 
automobile companies have numerous suppliers providing auto-parts and inputs from 
different countries to be assembled into the final vehicles. 
The auto-parts activities are divided in three categories, in terms of the rules of 
origin requirements: core parts, principal parts and complementary parts. Core parts are 
the first-tier suppliers, located close the vehicle manufacturer and representing 40% of 
the cost of a vehicle: engine, transmission, body axle, suspension and steering systems. 
Principal parts include seats, radiators, lighting pumps and bumpers. Complementary 
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parts include pipes, locks, valves, etc. Both principal and complementary parts are 
obtained in a lower tier of the supply chain. 
The most important countries trading light vehicles and auto-parts with the US are 
Canada and Mexico. According to data from the United International Trade Commission 
(USITC) 2018, Mexico imported 3.8% of all light vehicles produced in the US and exported 
47.8% received by the USA. It also imported 13.3%, 20% and 7.8% of core, principal and 
complementary parts and exported 15.2% 34% y 16.7% respectively. 6 The International 
Trade Commission has indicated that many of the small cars manufactured in Mexico 
have a relatively low profitability, and the costs of vehicles produced are sensitive to both 
increases in the costs of the shifting supply chains to the USA and to increases in tariffs. 
The provisions of the USMCA that affect the automobile industry are the following: 
regional value content (RVC) requirements for vehicles and auto-parts (core, principal 
and complementary) and labor content rules for vehicles. According to the USITC, the 
regional value content requirement for passenger vehicles is 75% and 70% for steel and 
aluminum, for core parts 75%7, for principal parts 70% and for complementary parts 65%.  
In addition, the USMCA introduces the concept of labor value content (LVC), which 
requires that a certain percentage of qualifying vehicles must be produced by workers 
making an average of $16/hour. The USMCA also mandates that automakers 
manufacture 40% of their motor vehicles in facilities where assembly workers are earning 
at least US$16 an hour (Burfisher, Lambert, and Matheson 2019). Finally, the agreement 
includes side letters from the U.S. to the Mexican and Canadian governments promising 
exemptions from potential future tariffs imposed by the U.S. on some motor vehicles and 
auto parts from Mexico and Canada8. 
The USMCA will also change the rules of origin for electronics, chemicals, and 
textiles and non-tariff measures on communications; it also adds a costume provision 
                                                          
6 U.S.-Mexico-Canada Trade Agreement: Likely Impact on the U.S. Economy and on Specific Industry Sectors, 
United States International Trade Commission, April 2019 Publication Number: 4889 
7 Regional value content requirement schedule is: 62.5% current level, January 1, 2020: 66 %, January 1, 2021: 69 
%, January 1, 2022: 72 % and January 1, 2023: 75%. 






enforcement in textiles, adjusting non-originating fibers from 7% to 10%. However, for 
exports that fulfill the regional value content (RVC), the USMCA continues with a zero 
tariff structure. Additionally, the USMCA will allow the free flow of energy between the 
borders of the North American region. It will also seek to improve the movements of 
hydrocarbons using pipelines, while adding certification requirements for oil and gas.  
 
4. Trade theories regarding tariffs and transportation costs 
The trade models developed by Bergstrand (1985 and 1990) introduced Dixit-Stiglitz 
(1977) preferences, monopolistically-competitive markets and increasing returns to scale 
in a two-industry, two-factor context. These authors have argued that the following factors 
are determining the growth of world trade: trade liberalization, transportation costs, 
convergence of income and increasing outsourcing with vertical specialized intermediate 
goods and the diversification of the processes of production (Baier and Bergstrand, 2001). 
Several authors have introduced a market structure to the trade model, (Krugman, 1979, 
1980), (Helpman and Krugman, 1985) and (Bergstrand, 1985, 1990). Assuming a 
monopolistic competitive structure and increasing returns to scale, firms can produce 
slightly differentiated goods and, therefore, countries can produce goods depending on 
their economic size, the costs of production, their factor endowments and consumer 
preferences. 
 The empirical analysis of the determinants of bilateral or multilateral trade is based 
on the so-called gravity model. The model considers that the economic activity in a given 
country or region and transportation costs are the most important factors defining the level 
of trade. Therefore, the theoretical foundation of the empirical gravity model of trade is 
derived from a reduced form of a general equilibrium model of international trade of final 
goods. From this theoretical perspective, exports are considered production capacity and 
imports would be absorption capacity. Anderson (1979) and Bertrand (1985) included 
tariffs and transportation costs in a gravity model. They concluded that tariff-rate reduction 
plays an important role in encouraging GDP growth. 
Therefore, the standard framework of the gravity model associates the value of 
bilateral trade to national income, population, distance and contiguity (Eichengreen and 
Irwin, 1995).  The econometric specification is based on a log-linear cross-sectional 
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model which relates trade flows between importer and exporter countries with the nominal 
gross GDP of both countries, distance between economic centers and a range of dummy 
variables such as the existence of preferential trade agreements or a common border line 
(Tinbergen, 1962), (Baldwin, 1994) and (Deardoff, 1998). The economies of Texas and 
the states of Mexico are asymmetric; trade between Texas and Mexico is dispersed due 
to distance and differing levels of economic activity within Mexico. Therefore, in addition 
to tariffs, a gravity model should consider that the exporting industries face differing 
transportation costs and variations in demand at the regional level. 
 
5. Data and Methodology 
The analysis of trade between Texas and the Mexican states will be based on the 
theoretical foundations developed by Krugman (1979), Helpman and Krugman (1985) 
and Bergstrand (1990). The gravity model that is utilized is a reduced form of a general 
equilibrium model of international trade, where exports represent the production capacity 
and imports the absorption capacity of the economy in both countries and regions, 
distance is a proxy of transportation costs, and tariffs affect the transaction costs of 
exports. 
The theoretical perspective is based on the expenditure system approach where 
countries are specialized in the production of goods, and prices are normalized to unity. 
Within this context, the volume of trade is a function of the income spent in the exporting 
country and the GDP of the importing country.  
 
Xij = IiYj, or Ii =  Xij / Yj,  where 
 
Xij = volume of trade from country i to country j 
Ii = fraction of income spent on product i of the country 
Yj = real GDP in importing country j.  
 
In their studies, Anderson (1979) and Bergstrand (1985) included bilateral trade 
barriers such as tariffs and transportation costs. The present paper will develop a gravity 
model where it is assumed that the quantity of exports of the state of Texas will be 
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positively affected by the economic activity of the importing states of Mexico and 
negatively impacted by transportation costs and tariffs. The power of prediction of the 
gravity model has been documented by several authors, such as Baldwin (1994), Frankel 
(1997) and Deardorff (1998). This type of model has been used extensively in the 
empirical studies of trade. The gravity model specification relates bilateral trade with 
income, population, per capita income and distance between trading partners as follows: 
 
ln 𝑋 𝑖𝑗 =   𝛼 + 𝛽1𝑙𝑛 (𝑌𝑖𝑡 𝑌𝑗𝑡) + 𝛽2 ln(𝑃𝑖𝑡𝑃𝑗𝑡) + 𝛽3 ln(𝐷𝑖𝑗) + 𝛽4 ln(𝑅𝑖𝑦𝑅𝑗𝑡) + εij 
 
Where Xij is the bilateral trade between countries i and j at time t, Y is real income, P is 
population and D is distance. Trade increases with income and population, and decreases 
with distance. In addition, in order to compensate for the difficulties in measuring 
economic size due to the deviation generated by nominal exchange rates on the 
purchasing power parity, the real exchange rate R is included. Instead of using exports 
at the US national level, the econometric specification will include information on exports 
from Texas to the Mexican states. 
The econometric model is estimated under three scenarios: The first scenario 
includes a tariff structure where tariffs are imposed according to the Most Favored Nation 
rule of the World Trade Organization (MFN), the second includes the tariff structure 
established in NAFTA and, finally, the third includes a tariff structure that assumes that 
the rules of origin are complied with, as stipulated in the USMCA. 
The regression model used in the research is based on a gravity model equation. 
The model is estimated for the year 2017. The specification is a log-linear cross section 
model which would relate Texas exports to the real GDP of the Mexican states, the 
distance between Mexican states and Texas, American foreign direct investment in 
Mexico at the state level and the tariffs, at the subsector level, according to the 
Harmonized System classification (HS). The general form of the regression model is 
expressed as follows: 
 





Xij = export value from country i to country j 
Yij  = effect of bilateral GDP on exports 
aij = effect of distance between Texas and the Mexican states on transportation costs 
Pop = population of Mexican states 
1 + Tj  = Ad-valorem tariff imposed in country j 
FDIij = Foreign direct investment of the US in the Mexican states of j 
 
Three econometric models are estimated to analyze the impact of changes in the 
commercial relations of the state of Texas with Mexico: ordinary least squares (OLS), 
minimum robust squares (RLS) and minimum generalized squares (GLS). The aim is to 
estimate the factors affecting Texas exports to the states of Mexico. The OLS method 
has been widely used to perform econometric tests, but requires compliance with 
assumptions based on the linear regression model. 
 
The databases consulted are from both US and Mexican sources: 
1. Bureau of Transportation Statistics, North American Transborder Freight Data, 
by U.S. State and Commodity was the source of trade between Texas and the 
Mexican states. 
2. World Trade Organization, Tariff Analysis Online provided tariffs average for 
the USA and Mexico. 
3. Encuesta Nacional de Población y Empleo, Población Total was the source of 
the Mexican population. 
4. U.S. Census Bureau, Population Division, was the source of the Texas 
population 
5. Bureau of Economic Analysis, Per capita real GDP by state (Chained 2012 
dollars) was the source of the GDP per capita for the USA. 
6. World Bank World Development Indicators, GDP per capita (constant 2010 
US$) provided information about the Mexican GDP per capita. 
7. Distance between the closest Texas border city and each of the capital cities 
of the Mexican states was obtained with a distance calculator. 
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8. The US FDI in the Mexican states was obtained from the Secretaria de 
Economia statistics database. 
 
6. Econometric results 
Three econometric models were estimated. Each model includes average tariffs at the 
two digit level of the HS trade classification. The tariffs correspond to the MFN rule in the 
first scenario, the tariffs applied under NAFTA in the scenario and a hypotheticals 
scenario with tariffs under the USMCA. The final scenario assumes that the value content 
of the North American region trade reaches 50% for the automobile industry and 75% for 
the steel and aluminum. Therefore, it could be considered that tariffs established under 
the MFN rule can be reduced in half for the automobile industry and 75% for the steel and 
aluminum industries.   
 Initially, the methodology of estimation was based on an ordinary least squares 
model (OLS). The estimates for the three models with different tariff rates exhibited 
coefficients signs that conformed to the gravity model. The Durbin Watson statistic was 
somewhat low and a Generalized Linear Model (GLM) and a Robust Least Squares (RLS) 
models were estimated to corroborate that the estimates of the coefficients had consistent 
results. The first model relaxes the distribution assumptions of the OLS model by 
generating a quasi-maximum likelihood estimate. The second model allows the 
regression estimates to be less sensitive to possible outliers that could induce an 
inaccurate statistical relationship. The different techniques were useful to contrast and 
verify the coefficients estimated. 
  The three econometric techniques showed that exports from the state of Texas to 
the states of Mexico had a positive relationship with the level of GDP of the Mexican 
states and the coefficient was statistically significant to 1% of the confidence level in the 
three estimated models. The above result conforms to the gravitational equation 
approach, which indicates that the state of Texas will trade more with the states of Mexico 
that have a higher level of economic activity. Such is the case of the State of Mexico and 
Mexico City. 
Also, in the three models the negative sign of the coefficient of the variable distance 
suggests that the distance between Texas and the Mexican states plays an important role 
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in the trade with Mexico. Thus, the closer the states of Mexico are to the state of Texas, 
the higher the level of trade. Such is the case for Tamaulipas, Nuevo León and 
Chihuahua, which are relatively close to Texas. This also follows the gravitational 
equation assumptions. The coefficients of the three models were negative and statistically 
significant and. therefore, support the assumption that if the distance is shorter there will 
be increased trade between regions, underlying the importance of transportation costs.  
The coefficient of US foreign direct investment in the states of Mexico showed a 
positive and statistically significant sign, suggesting that investment flows to Mexican 
states generate higher exports from Texas, not only for the final consumer market but 
also for trade derived from global value chains. Finally, the coefficient of the GDP per 
capita of the states of Mexico showed a positive correlation with Texas exports; however, 
it was not statistically significant in the three models estimated. Therefore, the estimations 
are not conclusive about the effect of population as a proxy for demand for the exports 
from Texas. 
Finally, in order to estimate the impact of tariffs, three different scenarios were    
estimated. In the first scenario, average tariffs at the two digit level under the MFN were 
considered (Table 8), the second considered trade under NAFTA tariffs (Table 9) and the 
third scenario included potential tariffs under USMCA (Table 10). The final scenario 
assumes that the North American region would be capable of producing 50% of the value 
content of exports in the automobile industry and 75% for the steel and aluminum 
industries.  
The results showed that in the first scenario, which considers the MFN tariff 
structure, the coefficient was negative and statistically significant, indicating that this tariff 
system is inversely correlated with Texas exports at the two digit level. Therefore, as the 
average level of the tariff system decreases, Texas exports increase. 
The second scenario included the average tariffs structure under NAFTA, which is 
very low as compared with the MFN tariffs. The tariffs coefficient is negative and the value 
of the coefficient is higher than that of the MFN. The result indicates that NAFTA has 
played an important role in stimulating trade between Texas and the states of Mexico. 
Under NAFTA, trade between the United States and Mexico was stimulated by the low 
tariffs on most of the Texas exports.  
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Finally, the third scenario considered the potential average tariffs under the 
USMCA.  The scenario considers the case that the North American input component of 
at least 75% would not be achieved in the automobile industry. In this case, the tariff 
structure has a negative correlation to exports. Also, the coefficient showed a higher value 
than both the structure of the MFN and NAFTA. The results of the estimations suggest 
that both the NAFTA and USMCA tariff structures have a more important effect than the 
MFN tariffs on Texas exports. Therefore, the proximity of Texas to the Mexican border 
states, characterized by manufacturing and maquiladora activities, and the level of 
economic activity of the large cities of Mexico have been important driving forces of Texas 
and Mexico trade. In addition, the econometric results support the conclusion that the 
reduction of tariffs plays an important role in promoting trade and that the impact of the 
USMCA will depend on the capacity of the manufacturing sector in  the US and Mexico 
to supply the inputs necessary to increase the North American value content of exports.   
 
7. North American manufacturing under the USMCA 
7.1 The automobile, steel and aluminum industries 
The impact of the implementation of the USMCA will depend on the macroeconomic 
conditions in Mexico and in the USA, and on the possibility that the US and Mexican 
economies could meet the new requirements or face the potential tariffs if the rules of 
origin are not satisfied. As a result, manufacturing industries, in particular the automobile 
industry, will have to increase the North American content of exports from 25% to 37.5%.  
 The positive effects of the agreement will depend on a successful transition that 
would allow for the continuation of the supply chains in North America, which has to be 
synchronized with the gradual imposition of the new rules of origin. As it has been 
suggested in the econometric analysis previously presented, the FDI in Mexico is a factor 
that is positively impacting the trade between Texas and Mexico. In particular, additional 
investments in the US and Texas would be required for encouraging trade growth, 
particularly in the automobile sector. By eliminating the originating provisions of NAFTA, 
the USMCA could promote additional long term investment in the US and in Mexico.  
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 According to the Office of the United States Trade Representative (USTR) 
estimates9, if the USMCA is approved, automakers will invest $34 billion dollars in 5 years. 
The establishment of new rules of origin would encourage investments by companies 
such as Fiat Chrysler, Ford, General Motors, Toyota and Volkswagen. The projected 
capital investment within the USA added to the investment accumulated in Mexico 
between 2009 and 2018 could intensify the value chains between these two countries. 
However, both production and exports from those countries would have to rapidly replace 
the inputs arriving to the region from other countries. 
 Regarding the automobile companies located in Mexico, they would be required to 
import fewer inputs from other non-member countries of the USMCA. According to Seade 
(2019), five major automobile companies in Mexico have announced an investment 
expansion in order to take advantage of the new opportunities generated by the new 
requirements of regional components of exports. 
 In addition, the steel industry will have to comply with requirements for value 
content of between 70% and 75% for several products, such as tubes, pipes, chains, 
nails, tacks, drawing pins, corrugated nails, staples, and similar articles of iron or steel, 
etc. Regarding the aluminum industry, the USMCA value content requirements are the 
same as those established under NAFTA. However, just as in the case of steel, the 
aluminum inputs used in the production of automobiles will need to fulfill the requirement 
of 70% regional value content.10 
 
7.2 The Oil industry and the USMCA 
Oil and derivatives make up the second largest category of traded goods between the 
USA, Canada and Mexico. The energy sector of the North American region is highly 
                                                          
9 Estimated Impact of the United States-Mexico-Canada Agreement (USMCA) on the U.S. Automotive Sector, Office 
of the United States Trade Representative Executive Office of the President.  Retrieved from: 




10 United States International Trade Commission, 2019, U.S.-Mexico-Canada Trade Agreement: Likely Impact on 






integrated and interdependent. The implementation of the USMCA will continue to 
support the energy sector with the elimination of tariffs for crude oil, gasoline, and other 
refined products, which would allow investment security and the expansion of the natural 
gas sector in Mexico. 
However, on the Mexican side, the state owned oil enterprise, Petroleos 
Mexicanos (PEMEX), faced several constraints. In the first place PEMEX has not had 
access to foreign investment for developing projects. The next obstacle it faces is the 
heavy burden of federal taxes. Finally, it has been argued that PEMEX has a limited 
capacity to provide efficient management. To cope with those problems the Mexican 
government reformed the legislation regarding the energy sector in 2013 (Wood, 2018). 
As a result, the oil and gas industries have been opened to foreign investment and the 
structure of the national oil company PEMEX has been reorganized. 
According to Gantz (2019), the energy reforms consisted of the following main 
changes: preserving the state ownership of subsoil hydrocarbons resources, while 
permitting private ownership of resources extracted; creating contracts for exploration, 
production and service; opening the refining, transport, storage, natural gas processing, 
and petrochemicals sectors to private investment; transforming Pemex into a productive 
state enterprise with an autonomous budget and a board of directors; and strengthening 
federal entities with regulatory roles in the hydrocarbons industry. 
The required investment for the development of the energy sector in Mexico is 
estimated to be around $21 billion (Abad and Maurer, 2008). The establishment of the 
USMCA will continue with zero tariffs for energy products in the North American region 
and could encourage additional investments that would increase production of oil 
derivatives and the trade of hydrocarbons by pipelines. Also, it will provide new rules of 
origin requirements for oil and gas traded in the region (The United States-Mexico-
Canada Agreement Fact Sheet, 2018).11 
 
 
                                                          





7.3 The electronic industry and the integration of the North American region 
The electronic industry of the USA is highly integrated with both Canada and Mexico. The 
intense trade of that sector is highly impacted by intra-firm trade, with multinational firms 
in the electronics sector located in the three countries. According to the Association 
Connecting Electronics Industries12, around 78% of electronics imports from Mexico and 
47% of the electronics exports to Mexico are carried out by parent and affiliate companies.  
Electronics are becoming an important part of vehicles (around 35%). For Mexico and 
Canada, intermediate inputs for the production of computers and electronics rely on US 
imports; therefore an important share of the total value of the production of those countries 
is sourced from the US. However, electronic inputs from China have been gradually 
substituting the inputs from the USA. 
One of the characteristics of the electronics industry is the importance of supply 
chains which allow for greater efficiency and lower costs. Low tariffs and geographical 
proximity have created a supply chain across the North American countries. The 
establishment of the USMCA will reduce the uncertainties affecting investment, allowing 
for the further development of the North American supply chain.  
Another relevant aspect regarding the electronic industry has to do with the rules 
of origin of the automobile industry. The electronics industry supplies a variety of parts for 
automobiles, therefore the regional value content of the USMCA could have a significant 
effect on the electronics industry. The regional value content requirement to have an 
exemption from tariffs is of 75% for core parts, 70% for principal parts and 65% for 
complementary parts. As a result, both automobile and electronics producers will have to 
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The state of Texas has been a major US exporter and the principal exporter to Mexico. 
NAFTA has played an important role in promoting trade and exports between the US and 
Mexico. However, the modification of that agreement to establish the USMCA imposes 
new challenges and the need to restructure the North American supply chains to meet 
the new input content requirements proposed in the rules of origin section of the 
agreement. 
A major impact of NAFTA was the reciprocal dismantling of the tariff structure 
within the region composed of the three member countries. There was a significant 
decrease in the rates imposed by Mexico which, before NAFTA, were higher than those 
imposed by the United States and Canada. The tariffs were gradually eliminated in some 
cases, such as for chemicals, electrical parts, textiles, etc. The removal of tariffs was 
conditioned on the requirements of the rules of origin that established a minimum content 
of 62.5% of the value produced in the NAFTA region. 
The research and statistical evidence indicates that an increase in trade and 
investment in the North American region has resulted from the establishment of NAFTA. 
In particular, trade between the US and Mexico expanded rapidly. Exports from the United 
States to Mexico focused on oil, chemicals and aluminum. US imports from Mexico were 
mainly vehicles, electrical machinery and mechanical appliances as well as fruits and 
beverages. The result of this trade expansion was related to the development of value 
chains in manufacturing, differing endowments of factors of production and low 
transportation costs. 
In particular, the state of Texas has traded predominantly with Mexico, based on 
the state’s diverse economic activity and natural resources such as oil and gas. The 
commercial relationship in this sector has been fundamental for the economic integration 
of the state with the Mexican economy. Also, the automobile trade between Mexican and 
Texas reflects the importance of intra-industry trade. Finally, the electronics and computer 
sector has seen an increase after the establishment of NAFTA, indicating the importance 
of this sector to the economic activity of Texas. 
However, the increasing presence of China in the trade of the North American 
region has modified the structure of global value chains by increasing the Chinese share 
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in the intra-industrial trade of the region. As a result, Mexico’s manufacturing exports have 
seen an increased value added content produced in China, while the US content has 
decreased. Therefore, in order to control value chains within the North American region, 
it was agreed to reform NAFTA. The new USMCA agreement modernizes the intellectual 
property rules, government procurement and adds changes to the rules of origin. In 
particular, the automotive sector will gradually increase the regional content from 62.5% 
to 75%. In addition, it introduces the concept of labor requirements, which requires that 
wages of $16 dollars an hour must be meet by at least 40% of Mexican automobile 
exports to avoid tariffs. This aspect is still a factor that could potentially affect trade 
between the US and Mexico, given the differences in labor productivity in both countries. 
In order to evaluate the impact of the changes in tariffs arising from the new rules 
of origin requirements, a gravity model was estimated and included different scenarios 
related to the tariff structure of MFN, NAFTA and USMCA for the North American region. 
The results confirmed the assumptions of the gravitational equation. Thus, the distance 
between Texas and the Mexican states as well as the size of the economies of the states 
of Mexico are factors that impact Texas exports to Mexico. 
The tariffs under NAFTA had a positive impact, and have deepened the integration 
of the supply chains between Mexico and the United States. In addition, the foreign direct 
investment variable showed positive effects on trade between Texas and Mexico, which 
indicates the existence of value chains between Texas and Mexico. Therefore, the 
establishment of the USMCA potentially could increase investments in the automobile, 
steel, aluminum and electronic industries in the USA and also could attract more FDI to 
Mexico, which would be necessary to comply with the value content requirement of the 
agreement. The USMCA tariffs could have a positive effect on trade depending on the 
fulfillment of the value content requirements. 
The results suggest that the reduction of tariffs has played an important role in the 
economic integration of the North American region. Distance and economic activity have 
also contributed to the intensification of trade between Texas and the Mexican states. 
Therefore, it can be concluded that polices to encourage trade between Texas and 
Mexico would require the development of communications and transportation 
infrastructure to take advantage of the relatively short distance between the border states 
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of Mexico and Texas, and to be able to reduce transportation costs of the trade between 
Texas and the Mexican central regions with greater economic activity. Also, the 
improvement of the input supply chains should be considered with the goal of establishing 
strategies to encourage the development of local suppliers in both Mexico and Texas.  
In order to accomplish these objectives, it would be necessary to strengthen the 
communication channels between the private sector and institutions in Texas and Mexico 
to create new opportunities for investment in strategic industries to compete in the 
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Average rate of growth of the main US exports to Mexico 1994-2018, (US dollars) 
Code Commodities 2018 AARG 
  Total exports 265,002,352,782 7.51% 
84 
Nuclear reactors, boilers, machinery and mechanical 
appliances; parts thereof 46,234,945,147 8.21% 
85 
Electrical machinery and equipment and parts thereof; sound 
recorders and reproducers; television image and sound 
recorders and reproducers, parts and accessories of such 
articles 43,310,832,850 6.53% 
27 
Mineral fuels, mineral oils and products of their distillation; 
bituminous substances; mineral waxes 34,135,918,376 15.98% 
87 
Vehicles; other than railway or tramway rolling stock, and parts 
and accessories thereof 22,154,504,538 6.23% 
39 Plastics and articles thereof 17,873,576,630 8.35% 
99 Commodities not specified according to kind 7,710,889,517 5.98% 
90 
Optical, photographic, cinematographic, measuring, checking, 
medical or surgical instruments and apparatus; parts and 
accessories 7,543,328,620 6.36% 
29 Organic chemicals 6,405,105,362 8.15% 
73 Iron or steel articles 5,509,341,001 7.25% 
72 Iron and steel 4,594,269,233 8.90% 
76 Aluminium and articles thereof 4,392,238,046 8.98% 
48 
Paper and paperboard; articles of paper pulp, of paper or 
paperboard 4,173,601,693 5.04% 
10 Cereals 4,127,492,572 6.63% 
40 Rubber and articles thereof 3,641,557,170 8.73% 
38 Chemical products  3,565,442,707 9.68% 
88 Aircraft, spacecraft and parts thereof 3,523,650,664 8.41% 
Source: Own elaboration with data from COMTRADE. https://comtrade.un.org/data/ 















Average rate of growth of the main US imports from Mexico 1994-2018, (US dollars) 
Code Commodities US dollars AARG 
  Total imports 349,629,283,159 8.81% 
87 
Vehicles; other than railway or tramway rolling stock, and parts 
and accessories thereof 93,796,624,687 11.63% 
85 
Electrical machinery and equipment and parts thereof; sound 
recorders and reproducers; television image and sound 
recorders and reproducers, parts and accessories of such 
articles 63,918,734,957 6.76% 
84 
Nuclear reactors, boilers, machinery and mechanical appliances; 
parts thereof 63,818,858,307 11.20% 
27 
Mineral fuels, mineral oils and products of their distillation; 
bituminous substances; mineral waxes 16,103,216,571 5.05% 
90 
Optical, photographic, cinematographic, measuring, checking, 
medical or surgical instruments and apparatus; parts and 
accessories 15,147,070,402 9.53% 
94 
Furniture; bedding, mattresses, mattress supports, cushions and 
similar stuffed furnishings; lamps and lighting fittings, n.e.c.; 
illuminated signs, illuminated name-plates and the like; 
prefabricated buildings 11,125,701,675 9.75% 
99 Commodities not specified according to kind 9,095,373,151 6.99% 
8 Fruit and nuts, edible; peel of citrus fruit or melons 7,327,560,655 12.37% 
7 Vegetables and certain roots and tubers; edible 6,661,223,844 8.28% 
39 Plastics and articles thereof 5,769,248,355 11.04% 
22 Beverages, spirits and vinegar 5,708,202,462 12.71% 
71 
Natural, cultured pearls; precious, semi-precious stones; 
precious metals, metals clad with precious metal, and articles 
thereof; imitation jewelry; coin 5,259,531,299 13.45% 
73 Iron or steel articles 5,223,744,757 9.68% 
40 Rubber and articles thereof 2,660,915,150 11.99% 
72 Iron and steel 2,297,618,525 6.04% 
62 Apparel and clothing accessories; not knitted or crocheted 2,180,186,135 2.41% 
Source: Own elaboration with data from COMTRADE. https://comtrade.un.org/data/   













Major Texas exports  to Mexico, 2017 
Total exports 97,697,483,470 
27 Mineral Fuel, Oil etc.; Bitumin Subst; Mineral Wax 21.84% 
29 Organic Chemicals 19.41% 
39 Plastics and Articles Thereof 19.28% 
83 Miscellaneous Articles of Base Metal 6.39% 
84 Nuclear Reactors, Boilers, Machinery Etc.; Parts 5.68% 
85 Electric Machinery; Sound Equip; Tv Equipment 4.30% 
86 Railway Or Tramway Stock etc; Traffic Signal Equip 2.62% 
87 Vehicles, Except Railway Or Tramway, and Parts, etc 1.75% 
89 Ships, Boats and Floating Structures 1.27% 
90 Optic, Photo etc, Medic Or Surgical Instruments etc 1.22% 
93 Arms And Ammunition; Parts and Accessories 
Thereof 1.19% 
71 Nat Etc Pearls, Prec Etc Stones, Pr Met Etc; Coin 1.18% 
72 Iron And Steel 1.02% 
73 Articles of Iron or Steel 0.44% 
48 Paper, Paperboard & Articles 0.06% 
Source: Own elaboration with information from the Census Bureau, HS 




















Most important Texas exports to Mexico 2018, US dollars 
All Commodities 109,688,178,446     
271012 Lt Oils, Petroleum/bitum Nt Biodiesel 11,884,279,655 10.83% 76.49% 
271019 Petrol Oil Bitum Mineral (nt Crud), Nt Biodiesl 7,560,732,271 6.89% 61.45% 
847330 Parts & Accessories for Adp Machines & Units 10,222,531,101 9.32% 87.96% 
847170 Automatic Data Processing Storage Units,  2,568,196,656 2.34% 79.97% 
854231 Processors And Controllers, Electronic Integrated 
Circuits 2,041,017,837 1.86% 52.17% 
840820 Compression-igntn Int Combustion Piston Engine  1,829,802,773 1.67% 40.90% 
271112 Propane, Liquefied 1,811,603,659 1.65% 93.11% 
852871 Reception App for Tv Nt Designed to Inc Video 
Disp 1,583,004,396 1.44% 94.49% 
851762 Mach For Recp/convr/trans/regn Of 
Voice/image/data 1,539,355,624 1.40% 50.08% 
870899 Parts And Accessories of Motor Vehicles 1,152,793,653 1.05% 38.03% 
853890 Pt F Elect Appr F Elect Circt; F Elct Contrl 1,119,471,980 1.02% 41.00% 
870829 Pts & Access of Bodies of Motor Vehicles 1,047,259,073 0.95% 29.28% 
392690 Articles of Plastics, Nesoi 1,044,210,546 0.95% 40.12% 
880000 Civilian Aircraft, Engines and Parts 975,403,276 0.89% 28.70% 
290919 Acyclic Ethers (excl Diethyl Ether) 924,751,108 0.84% 99.90% 
853690 Elect Appr F Prtct To Elect Circt Nov 1000 V  913,893,993 0.83% 47.48% 
290250 Styrene 841,987,474 0.77% 94.86% 
854442 Elec Conductors, Lt=1000 V, W/ Connectors 795,939,798 0.73% 68.05% 
870830 Brakes And Servo-breaks; Parts thereof 770,653,295 0.70% 59.04% 
854449 Insulated Electric Conductors =&lt; 80 V Nesoi 750,495,498 0.68% 58.75% 
740811 Copper Wire, Refined Copper Over 6mm Max Cr-
sec Dm 725,044,438 0.66% 88.98% 
901890 Instr & Appl F Medical Surgical Dental Vet 683,839,954 0.62% 47.77% 
848180 Taps Cocks Etc F Pipe Vat Inc Thermo Control  652,612,096 0.59% 56.79% 
940190 Parts of Seats (ex Medical, Barber, Dental etc) 608,031,264 0.55% 61.30% 
732690 Articles of Iron Or Steel 570,807,499 0.52% 34.59% 













Most important Texas imports from Mexico 2018, US dollars 
All Commodities 107,019,721,400 
Share of total 
Texas imports 
Share of US 
total imports 
270900 Crude Oil from Petroleum And Bituminous 
Minerals 9,872,156,007 9.22% 69.66% 
851762 Mach for Recp/convr/trans/regn of 
Voice/image/data 5,956,316,504 5.57% 73.33% 
870323 Pass Veh Spk-ig Int Com Rcpr P Eng &gt;1500 
Nov 3m cc 5,305,085,719 4.96% 23.38% 
854430 Insulated Wiring Sets for Vehicles Ships 
Aircraft 4,520,470,414 4.22% 57.03% 
870120 Road Tractors For Semi-trailers 3,100,701,295 2.90% 36.57% 
852872 Reception Apparatus For Television, Color 2,435,258,015 2.28% 29.98% 
940190 Parts of Seats (ex Medical, Barber, Dental 
etc) 1,832,384,593 1.71% 29.81% 
853710 Controls Etc W Elect Appr F Elect Cont Nov 
1000 V 1,668,175,673 1.56% 36.11% 
980100 Imports of Articles Exported & Returned, No 
Change 1,251,078,623 1.17% 21.31% 
841810 Combined Refrigerator-freezers W Separate 
Doors 1,156,089,748 1.08% 36.28% 
870829 Pts & Access Of Bodies of Motor Vehicles 1,066,005,262 1.00% 19.16% 
870894 Steering Wheels, Columns & Boxes F Motor 
Vehicles 1,012,676,989 0.95% 75.71% 
854370 Elec Mach And App, Having Indiv Functions 904,253,883 0.84% 41.26% 
870895 Safety Airbags With Inflator System; Parts 
thereof 771,180,311 0.72% 36.89% 
901380 Optical Devices, Appliances And Instruments 763,823,253 0.71% 92.24% 
080440 Avocados, Fresh or Dried 750,885,794 0.70% 36.24% 
852721 Radiobroadcast Receivers For Motor Vehicles 
W Rcos 749,373,008 0.70% 73.59% 
870321 Pass Mtr Veh, Spark Ign Eng, Not Ov 1,000 cc 749,308,571 0.70% 89.10% 
271019 Petrol Oil Bitum Mineral (nt Crud) Etc Nt 
Biodiesl 749,192,536 0.70% 66.81% 
870899 Parts And Accessories Of Motor Vehicles 720,235,663 0.67% 15.28% 
841191 Turbojet and Turboproller Parts 712,438,914 0.67% 69.78% 
870310 Pass Veh For Snow; Golf Carts & Similar 
Vehicles 696,625,104 0.65% 99.71% 
848180 Taps Cocks Etc F Pipe Vat Inc Thermo Control 
Nesoi 669,455,707 0.63% 40.46% 










Major Mexican destinations of Texas exports, 2017 (current dollars) 
State   Group Commodity US dollars 
% of 
group 
Chihuahua  84 - 85  Machinery / Electrical Computer-Related Machinery and Parts    12,677,842,994  59.42% 
Chihuahua  84 - 85  Machinery / Electrical Electrical Machinery; Equipment and Parts      6,845,001,960  36.09% 
Tamaulipas 84 - 85  Machinery / Electrical Electrical Machinery; Equipment and Parts      5,347,175,631  28.19% 
Mexico City 25 - 27  Mineral Products Mineral Fuels; Oils and Waxes      2,673,779,038  14.52% 
State of Mexico 84 - 85  Machinery / Electrical Computer-Related Machinery and Parts      1,933,328,233  9.06% 
Chihuahua  39 - 40  Plastics / Rubbers Plastics and Articles      1,601,328,348  21.63% 
Chihuahua  90 - 97  Miscellaneous Measuring and Testing Instruments      1,462,369,155  57.01% 
Mexico City 84 - 85  Machinery / Electrical Computer-Related Machinery and Parts      1,455,045,073  6.82% 
Jalisco 84 - 85  Machinery / Electrical Electrical Machinery; Equipment and Parts      1,382,890,205  7.29% 
State of Mexico 25 - 27  Mineral Products Mineral Fuels; Oils and Waxes      1,238,872,006  6.73% 
Mexico City 86 - 89  Transportation Vehicles Other than Railway      1,220,707,692  21.99% 
Tamaulipas 84 - 85  Machinery / Electrical Computer-Related Machinery and Parts      1,143,009,942  5.36% 
Coahuila 84 - 85  Machinery / Electrical Computer-Related Machinery and Parts      1,075,475,422  5.04% 
State of Mexico 39 - 40  Plastics / Rubbers Plastics and Articles 
         
942,576,587  12.73% 
Coahuila 84 - 85  Machinery / Electrical Electrical Machinery; Equipment and Parts 
         
882,597,900  4.65% 
Tamaulipas 39 - 40  Plastics / Rubbers Plastics and Articles 
         
864,572,578  11.68% 
State of Mexico 84 - 85  Machinery / Electrical Electrical Machinery; Equipment and Parts 
         
817,224,582  4.31% 
Nuevo Leon 84 - 85  Machinery / Electrical Electrical Machinery; Equipment and Parts 
         
798,472,881  4.21% 
Guanajuato 84 - 85  Machinery / Electrical Computer-Related Machinery and Parts 
         
753,542,237  3.53% 
State of Mexico 86 - 89  Transportation Vehicles Other than Railway 
         
709,157,896  12.77% 
Tamaulipas 86 - 89  Transportation Vehicles Other than Railway 
         
689,468,958  12.42% 
Mexico City 84 - 85  Machinery / Electrical Electrical Machinery; Equipment and Parts 
         
675,765,829  3.56% 





Origin of value added of Mexican exports 
  2005 2010 2015 
Computer, electronic and optical products 
WLD: World (Million dollars) 40,309.03 60,886.62 66,044.53 
MEX: Mexico 36.9% 37.8% 41.6% 
CHN: China (People's Republic of) 8.7% 17.0% 21.1% 
USA: United States 20.2% 14.5% 12.8% 
KOR: Korea 4.7% 5.4% 3.9% 
JPN: Japan 8.3% 5.2% 3.0% 
Electrical equipment 
WLD: World (Million dollars) 12,914.62 15,858.05 20,360.38 
MEX: Mexico 53.0% 51.8% 54.2% 
USA: United States 21.4% 18.3% 16.2% 
CHN: China (People's Republic of) 3.9% 7.9% 11.5% 
JPN: Japan 5.2% 3.7% 2.6% 
KOR: Korea 1.5% 1.8% 1.9% 
DEU: Germany 1.8% 2.1% 1.8% 
CAN: Canada 1.4% 1.4% 1.1% 
Machinery and equipment 
WLD: World (Million dollars) 7,695.838 10,800.6 15,612.2 
MEX: Mexico 61.7% 61.8% 57.9% 
USA: United States 18.4% 16.1% 16.6% 
CHN: China (People's Republic of) 2.3% 4.5% 7.8% 
JPN: Japan 2.9% 2.5% 2.4% 
DEU: Germany 2.0% 1.9% 2.1% 
KOR: Korea 1.0% 1.3% 1.7% 
CAN: Canada 1.3% 1.4% 1.2% 
Motor vehicles, trailers and semi-trailers 
WLD: World (Million dollars) 38,860.04 56,919.49 103,528.8 
MEX: Mexico 49.2% 53.4% 52.0% 
USA: United States 24.8% 20.4% 20.7% 
CHN: China (People's Republic of) 2.6% 4.8% 7.7% 
JPN: Japan 4.3% 3.7% 3.1% 
DEU: Germany 3.1% 2.7% 2.3% 
KOR: Korea 1.2% 1.6% 1.8% 
CAN: Canada 2.0% 1.8% 1.3% 
Source:  Own elaboration with data from Trade in Value Added (TiVA): 






Dependent Variable: Texas exports to Mexican states 
(Most favored nation tariffs) 















(1.641)***    (1.567)***  
LNGDPM 1.056 1.117921 1.056 
   (0.086)*** (0.091)***  (0.086)*** 
LNDIS -1.135 -1.201972 -1.134 
  (0.108)*** (0.113)*** (0.108)*** 
LNGDPMpc 0.218 0.229 0.218 
  
        
(0.147) 
        
(0.154) 
            
(0.147) 
LNAFDI 0.350 0.358553 0.350 
  (0.037)*** (0.039)*** (0.038)*** 
LNMFN -0.594 -0.646 -0.595 
  (0.056)*** (0.059)*** (0.066)*** 
R-squared 0.255 0.239 0.350 
Adjusted R-
squared 0.253 0.305 0.350 
S.E. of regression 2.621 2.695   
Sum squared resid 12743.230 12758.510 12743.230 
Log likelihood -4030.821     
F-statistic 127.330     
Prob(F-statistic) 0.000     
    Durbin-Watson 
stat 1.770     
    Prob(LR 
statistic) 0   0 
LNGDPM = log of Mexican states GDP, LNDIS = log of 
distance of Mexican states to the Texas border, LNGDPMpc 
= log of Mexican states per capita GDP, LNAFDI = log of the 
American foreign direct investment at the state level in 
Mexico, LNMFN = log of tariffs applied by Mexico according 
to the Most Favored Nation rule of the World Trade 
Organization. *** Statistically significant at 1 * level of 








Dependent Variable: Texas exports to Mexican states 
(NAFTA tariffs) 










C 11.58943 11.586 11.58943 
   (1.610)***  (1.700)***  (1.700)*** 
LNGDPM 0.979397 1.02 0.979397 
   (0.089)***  (0.094)***  (0.094)*** 
LNDIS -1.084 -1.145 -1.084294 
  
 
(0.0111)***  (0.117)***  (0.117)*** 
LNGDPMpc 0.179168 0.179 0.179168 
  (0.151) (0.159) (0.159) 
LNAFDI 0.406 0.416 0.405594 
  
 
(0.0389)*** (0.041)*** (0.041)*** 
LNTNAFTA 1.578 0.814 1.578 
  (5.023) 
       
(0.307)         (0.307) 
R-squared 0.222 0.195397   
Adjusted R-squared 0.229 0.246407   
S.E. of regression 2.697 2.177   
Sum squared resid 13493.71 134934.85 13493.71 
Log likelihood -4484.067     
F-statistic 99.61471     
Prob(F-statistic) 0.000     
    Durbin-Watson stat 1.767     
    Prob(LR statistic) 0   0 
LNGDPM = log of Mexican states GDP, LNDIS = log of distance 
of Mexican states to the Texas border, LNGDPMpc = log of the 
Mexican states GDP per capita, LNAFDI = log of the American 
foreign direct investment at the state level in Mexico, LNMFN = 
log of tariffs applied by Mexico according to the North American 
free Trade Agreement. *** Statistically significant at 1 * level of 










Dependent Variable: Texas exports to Mexican states 
(Potential USMCA tariffs) 










C 11.348 11.320 11.348 
    (1.595)***    (1.679)***    (2.859)***  
LNGDPM 1.009 1.056 1.009 
   (0.088)*** (0.093)***  (0.261)*** 
LNDIS -1.101 -1.169 -1.101 
  (0.110)*** (0.116)*** (0.200)*** 
LNGDPMpc 0.186 0.186 0.186 
  
        
(0.149) 
        
(0.157)         (0.149) 
LNAFDI 0.376 0.381 0.376 
  (0.038)*** (0.041)*** (0.038)*** 
LNUSMCA -1.447 -1.488 -1.447 
  (0.239)*** (0.025)*** (0.066)*** 
R-squared 0.229 ,222   
Adjusted R-squared 0.225 0.267   
S.E. of regression 2.671 2.695   
Sum squared resid 13234.580 13242.000 13234.580 
Log likelihood -4466.020     
F-statistic 108.829     
Prob(F-statistic) 0.000     
    Durbin-Watson stat 1.771     
    Prob(LR statistic) 0   0 
LNGDPM = log of Mexican states GDP, LNDIS = log of distance 
of Mexican states to the Texas border, LNGDPMpc= log of the 
Mexican states GDP per capita, LNAFDI = log of the American 
foreign direct investment at the state level in Mexico, LNUSMCA 
= log of tariffs applied by Mexico according to and scenario of 
increasing input production in the North American region of 50% 
in the automobile, Steel and aluminum industries. *** Statistically 
significant at 1 * level of confidence, indicated by the standard 
errors 
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